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Abstract Of JP5093049 

PURPOSE:To obtain a biodegradable copolymer containing 3-hydroxybutyrate units and 3- 
hydroxyhexanoate units by culturing a microorganism of the genus Aeromonas using specific fatty acids, 
etc., under limited conditions of nutrient sources other than a carbon source. CONSTITUTION:A 
microorganism [e.g. Aeromonas. caviae FA-440 strain (PERM P-3432)] of the genus Aeromonas is 
subjected to shaking culture at 30 deg.C for 24hr by using a >=6C fatty acid having an even number of 
carbon atoms or its lower alcohol ester or natural fats and oils as a carbon source under limited conditions 
of nutrient sources other than the carbon source and microbial cells are then washed with distilled water 
and methanol, dried under reduced pressure and further subjected to extracting treatment with chloroform 
at 50 deg.C for 2 hr to remove the microbial cells. Methanol is subsequently added to the chloroform 
extract solution to precipitate and recover the resultant copolymer. Thereby, the objective copolymer 
containing 50-98mol% 3-hydroxybutyrate units expressed by formula I and 50-2mol% 3- 
hydroxyhexanoate units expressed by formula II is obtained. 



Data supplied from the esp@cenef database - Worldwide 



(i9)p*Hif$i^;f (jp) (12) ^ ^ 1^ ^ ^ (A) (wmmmmn 

#ffi¥5-93049 

mi^ma 5^0993) 4 Hie b 





iwS'J nC T KM TtJ^-m^ 


r 1 






TSJT P 7911— d.T 






P 1 9 P 7/R9 








// (CI 9 P 7/fi9 








P 1 9 T? V 01^ 














i»*«ffl&ll(± 12 M) 


(2i)ais#^ 


iRrli¥3 -267255 


(7i)mRA 


000000941 










(22) mis 0 


¥^3 ¥0991) 9^175 










(72)56M# 










ft»»jp*;iwif □ai»p286- 1 A- 








906 






(72)f6M« 










ftjt*i^?!'-rUiSig'Wrt?SI«r2 -63 






(74)ftaA 





(54) mmo^m i^m^^^^u^<Dm&:^m 



(57) [M*?J] 

[«^] 3-bHn^>/:/^l^-h (3HB) rL-';;h 
<i:3-t:FD^->vx:^1^/X-h (3HHx) n^yh 

rL-^y h:^^^-r^3j^e5>I^^M^#:. ^>;^j:<^^)3ir 



—455— 



(2) 



5-93049 



m^m 1 ] 
3HB 



3HHx 



3-bHD:^->::f9^U-h (3HB) a. 

6 9 8 ^ 3 - 1 H D^>"\ 
(SHHx) 3.-5' h&S 0^JI^%!&i62 



-0- 




C 



-0- 




4HB 



(3HB) ^*J;c;3-bHa + >'^^•^^yI- 

^ (3HHx) ^*-&^rT5 3^^}■?<©^/T- 
(3HB) ^*<^;t):3-tH^^->'\^^•^}•7X- 
^ (SHHx) S4^Jg0^/T- 
JO -h (4 HE) a->yh. 3 -h Hn^^v-nU V— h 
(3HV) hSfcKS-t Hn=^ex:/De:t^- 

h (3 HP) a.-yh^^r^m^m2imo^m^ 



0 



[ft 4] 

3HV 



-O-CHs -CH. -CHi -C- 

^ [ft5] 



-0 



CH2 0 



3HP 



0 



-O-CHi -CH 



^l^z^^U-h (4HB) 3-bFo4^v'/t 
tf^:?^-h (3 HP) :i::iyhf)^6U^mi^>6m\tn^ 

3^iias0®MTT»ii-r§ ;ic!:<&^#a<i:-r^. 3 - 1 h 

u^^y^^V-Y (3HB) :iX'y h^i:r;3 - b H n 
(SHHx) n.-yVti^^U:t^m. 

ffif K S 4 - b H D * V ^ b < & i r - ^ n ^ 

(3HP) a-->yh, 3-b:Fn+i/nUI/-h (3H 50 



V) a--/ h^r^j^4-h Fn:^5/>^^l/-h (4H 

n-;i/XXx;i/^rcls^^fflJ3it. ®5-^nD^?:K 

IK* fell® 4 - 1 H n:^^S/ilSKfe L < r - >^^n ^ ^7 

^L^^^fm^-r-l). 3 -h Hn:^vv^5^V-h (3H 
B) ax^y h:fej:r;3 -h HU+'>A4^it/X-h (3 

HHx) =L-yvt. z^\zmm^n'en(r>mmm\zi^ 

J^i^T^QS-tiFn^^S/T'nlirt^-h (3 HP) 
^yh. ©3-t Hn4^S/;tUl/-h (3HV) ax'^h 
*fclj:(3)4-hFn:^^->>^^W'-h (4HB) ax^yh 

[lf^«i 0] 7xn^r:^xJSco«^ti^. mmut 



—456— 



l^rc\t®4-}::Va^^^mmhL<\tT-:f'^uy 

^U-h (3HB) rL->y h^i:r;3-t:Ha^>^A4^ 
(3HHx) a-yh^, ^Blzmi$^^n^ 

(3HP) ® 3 - 1 Hn^WtU h (3 

HV) :i:=^yh^rc\t®4-}iVa^i^-f^U-h (4 
HB) rL-^yh(D^^tnf)^2':D(D:i-yh(D4^^J^<D 

mi^mi 1] ^^Mg^bT3->rs> i^s^m. 

-Atft. m Mg. 4^ilg<^i!>:^<ch 

[0 0 0 1] 

\zmt^. mv<mmmm (±4'. wiu or 

[0 0 0 2] 

(3HB) ^lig-T) T^bo. TtB(?)ic^^^n^^yT 

-ax^;;h (3HB) e»?&:^*^3j^U ^-Tfc^c 
[0 0 0 3] 

[^t:6] 
3HB 



(3) #H¥5-9 3 0 4 9 

4 

* [0 0 0 4] p (3IIB) imt^iz^f^mm^r^m^ 

L T ^ ^ / V-ax *y h L T 3 H B J^;?^(D«iiK) 

[0 0 0 5] (1) #fflBH5 7 - 1 5 0 3 9 3-^ii 

^#r^BH5 8 - 6 9 2 2 5^&m. ^^^6 3-2 6 
9 9 8 9^ii^, »II0S6 4-4 8 8 2 1^^^. 

5 6 3 2 0^4)^$glCJ:n«. *5RP (3HB) 

Bt^\z^-}iVn^>^/V)i^-h iSHvmr) & 

^UXXt-;!/©*^^/ V-^T^^a-^ft^F (3HB 

-CO-3HV) tm^n^c mm\zmmMtbx4- 
20 \iYxi^i^%m,^y-^^xiv^Yy^^%.^z.t.\z^ 

3HB^^(r4-hHn^v>^^V-h (4HB(^ 

[e&T) ^^uxxx;i/CD«^^:/v-,h"r^*s^#:p 

(3HB-CO-4HB) tm^Vi^XLt.im'^'^nX 



CH3 



0 

II 

c 



30 



4HB 



[0 0 0 6] 

3HV 



I 

CH2 
I 

0-CH- 



0 

CH2 -c- 



[0 0 0 7] 

[^ks] 



0 



-0-CH. -CHfi -CH2 -C- 



[0 0 0 8] (2) :KfPBBH6 3 - 2 2 6 2 9 1-^^^ 

^ts^y7.K^<zQ2%3 4i\zwmmb,\^xy}v%y 
n+i/7;i/;^yx~h (3HA^BS'r) ^^y^-ax 

ht1-^*a^#:P (3HA) ^«»^^t*§;ii:/?^t 

3HA CH 



x^^z.hi)^W^^rcx:\^^, ^z.x. 3HA(7)#^y 

[0 0 0 9] 

[fb9] 



na 

ciH2)in 



-O-CH-CH2 -c- 



Cx =m+ 4 ) 



—457— 



(4) 

5 

[0 0 10] WK^$EfcJ:n{J3IIBftC4 nrz^y 

rtfC'&^b. #«f ^*K^WLTV>^« Applie 
d and Environmental Microbiology, 1 9 8 8, 1 9 7 

[0 0 11] ^(D^olZM^Ot^:^. 2-D(D^^:f(D 

Pkm^mm^-^nx^^^^c (1) (D^^-fo)^ 

7.^V^mM^^T-m. (2) (D^^:f(D^m^W\t 

film CO / 5" V ymiti^^< > tfttW}ct^>^;i/)Rif ^^^T 
vti^iyf^f)^^. rco^^tai'B (1) (?):5'-r:/tc^ 

[0 0 12] 

^(^fflfiB (1) (D^^^<D^m^^^mnt^mm^^ 

[0 0 13] IP^. :*:S§0^#f>C?)ai.^tfclLrca^tf(»l 
;i/^'&^^1^^FA-4 4 O^fe-e^O. 'b'^ Itz^t^hU 

X^tz^hZ^^b. SIIBrLriy h<t/3-t FD4^^>^4^ity 
X-h (3HHx) 3^-vVX%^. NMR^>tftCj;D 
^S-a^^P (3HB-CO-3HHX) ;0^#^n^^<h 
imM-^tilt. ;in^ 2^C0B*^R^bfc:<h;i^. F 
A-4 4 0^^lrx^^:^X • ^^-^bfX. OL-3 3 8 

[0 0 14] 

m\ 0] 

3HHx ^Ha 
CH. 

^H^ 0 

-O-CH-CH2 -c- 

[0 0 15] i^mm^z.n^(j^m,^m^^^^^\^tzz.}L 50 



#H¥5 -9 3 0 4 9 

6 

\z£-:^<%<Dx$>^. mt>. ^mm(Dmmt. (d 3 

-bHn^>^:/^k-h (3HB) O-X^y h&5 0^;l/ 

%:$>^9 8^;i/%v s-tHn^^^v-^^-y-yx-h (3 

HHx) :i^-yh^5 0^)V%t^^2'e)\/%^t^ii^M'^ 

(2) {>t^<th3-}l}^U^y:f^\^-h (3H 

B) ax^y h:fej:r;3 -h Fn^'>A4^it/x-h (3 
HHx) :^:^yh^^m^^3m^^(D^/^-=L-y 

4-t: Hn^vt/^^U-h (4HB) nx^yh. 3-t: 
KD^r->AUI/-h (3HV) ax-; h tfcJiS - 1 H 
n:^v:/nH:tt---h (3HP) xn h^ab^^*^ 

(3) {>t^<th3-}lVU^y:f^U-h (3H 
B) XX-;h:fej:r;3-tFn4^S/A.4^ityx-h (3 
HHx) XXy h^^^f ^4^^>I^C9^/V-XX^y 

^3 ^ci:0^^4i7jc.5i^^L'T 
\tm^lt. 4- 1: HD^v>^^l/-h (4HB) x:::^y 
3-bFD^^^WtUl^-F (3HV) XX^yhiij; 
r;3-bFn^i/'/Dtf:t^.-h (3HP) XX>yh;^^ 

(4) MaB (1) - (3) izt^m^nrc^m^m 
"^^T^yxa^i-x ' mmz 

[0 0 16] (5) 7Xn^:f-XMcOa^*I=&ffiV^^trf 

IB (1) (3) $m<D^m^^(Dmmyjm\zmr^^ 

1) 7xu^i-xm<Dm^m^. i^mmtvxmm^^ 

P-h (3HB) xx5/F*5J:?>'3-t:Fn^vA+it 

yx-h (3HHx) rL-yhf}^^U^^M'^i$^(DUjt 

2) rxu^±xm<Dm^m^. s-^uu^^m^hv 

WLtr^. 3-hFa^^v:/ut"^*-F (3HP) X 
Xyh. 3-}l}^U^y;V)l'-h (3HV) XX ^y h 
^fc[^4-t: FD4^->>^^1/-F (4HB) XX-/ h& 

3) 7xn^:^x«(DM^tf^. j^^igcLUTj^S^e 

4-t Fn4^i/(&»^b<tir-:/5^n^^^ h>^fflv^ 

t-r^. 3 -t Fn^^v:/^1/-F (3HB) x-^F 
*5j;t)?3-t:FD4^vA:^^1?-yx~F (3HHx) XX 

yht. ^ ^ tctffE^n^*n(7)j^^jisic*fjs:-r^® 3 - 

t: Fn^v7'Dt::t^--F (3HP) xn^y F. ®3- 
t: Fn+v-AU 1/-F (3HV) x- ^y F*fc:^^®4 - 



—458- 



(5) 



5-93049 



8 



t FD+S/T'^l^-h (4nB) any hov^Tti^^i 

4 - 1 F n L < r - :/^n ^ ^ h >(7) v^l* 
HB) h:fej;r;3 -b FD:^i/^:^-y*/X-h 

(3HHx) ZL:z.yht. ^^izm&'tn^^tKOj^mm 

iC^tJEf ^®3-tFD+S/>^Dtr:t:t^-h (3 HP) 
:x-yh. ©3-l:Fni+>-AUlx-F (3HV) ax 
y F^fcf^(3>4-t:Fn^>'y^^l/-F (4 he) nx 

3HP 



[0 0 17] 7XD^:±XMc7)«:^tl^^V^fc*^BJC0 

[0018] ( 1 ) mmw(, 6 }^y.±.(Dimm(Dimm% u 

*M^#:P (3HB-CO-3HHx) ffi%^tl^o 

(2) 5-^DD^^igt)U<f3::/Dh":t>m^^igai 
<hbT:}^Uxxx;P&^»'&^f St. )8-tHn+5> 

7"ntf:t^--F (3HP) (7)m^:^^*6 0~2^;l/%(7)^t 
S'&ft:? (3HB-CO-3HP) tim^ti^o 
[0 0 19] 
* [fbll] 



0 



O-CHs -CH. -C- 



[0 0 2 0] (3) mmm.bo^^mf^Emmm^bu. 

-g^^T^^.^:. 9 0^Jl/%K_h(Z)3HVax^;^F^#t"a 

P (3HB-CO-3HV) W^^tl^o 

(4) 4-bFc+viS^^>L<(Sr-:/^n^^F> 
&j^^2gi:LT#UXX5^;l/^^»^^-rSt. P (3 

HB-CO-4HB) :^t^^ns. 

(5) ^^l^5J^J:C^^i^<acD|giffi^tM^^6KJ::C0 

jRS^^KfSt. 3HB. 3HV. 3HHx©3^S:5>» 

(6) tU-yt^JW §m 4-tFD4^^>Kffi^ 
K^jgiibTTl^UXXT'Jl^S^S^'&^t-Si:. 3HB. 
4IIB, 3IIV, 3IIIIx04lS5>?S<^#tt^#:^t#f> 

(7) ^;i/n-x. 7;P^h-x. B^K. ISK&M^as 

<^:bT#UXXT-;l'<^^S^^1-S<h. P (3HB) CD 



(8) ;t;:/D>K^j8-t:Fn+S/:^j>^n>K^K*Ji 

[0 0 2 1] i[tB(^cfc5/^2pUXX 

:^X•^^^vfcfx. 7XD^:J-x ' A-f Fn7^^;0^*^tf 
iE>nSo 7XD^:^X •^^t!X0S^K^ttg^^FA- 
4 4 0»}cr3V^T^^nSglco,J:*5J:)l?a5So ;icoj; 

4 4 0tt*5^r;^OL- 3 3 8««. ^m^M^l^M^^ 

- 4 4 0 Wti^aXW^Sm 3 4 3 2 ^ t L T?f£^ tXT 

[HI] 



—459— 



(6) #M¥5-9 3 04 9 

9 10 

mi Txat-^;^ -+i't:'xF A- 4 4 0*lc©MWttW 

^ m m u u. m ^ 

mm w m 

Mmn + 

t^i/^-^ + 
ts^rt-M + 
OF F 
N a ' W*t4 

'J/^"-tr" + 
0/1 2 9 Bttt 

1 0 p p m it 
1 5 0 p p m if 

3 7°Cr®^W (-^- h 'Jx> h:/DX) + 
> K";!/^^ ( 1 ^ti'^:/ h >7X) + 

V-PMCS 

r - ;^ t) ® X © i^it 

•>^-i?o-x + 
V > — h — + 

L-T5t:V-:^ + 

t:X^y> + 

•7:/zLh-ji/ + 

ii*|^DNA©GC^i 6 2 



[0 0 2 2] r»<t-5!&*^?/3®Txn*-J-XSco«S£ 
jS-r-5 5 8 - 6 9 2 2 7 

HPSft:s;ii-^abSo ;intt7xa*:fxs®m±ti 
» j3 - If *s:/n if-;vc o A i:7-kg^;vc 

o AS:2Sf[:'r 5SI*ffl^tV>^i:&*LW-5o 
S:#;t/t«-&iC9 Ot;U%fi^±fflP (3HV) S^^^K 



® 7-fe9=-;PCoA|Rl±0 2a^ba#:t>7XD^:J-XJS 
t F n ^ -> 7 i^JU C o A*> e <D5i« U XXt-;V#)S*«SK 
[0 0 2 3] *^MairlE©J;3/fe14'S*^r-rs7xn 

■fs.^^h^immf&^±is.wMthxci ~c. cd=67t 

[0 0 2 4] **6<JtB7xn^:J-xM©04«; 
ICMSSiS b r mS^^ 6 £A±®<PliccD|glS^ L < 

®{SS7JV3-;i/xxx;i/Sfca^^}fijg£^s^iitL 

50 KT, ii«^s^METTff^WCJg«-rsfc'ftT?C4 (3 



^0- 



(7) 

11 

HB) : Ce (3HHx) = 7 0:3 0-1 0 C7)^tffi^^ 
P (3HB-CO-3HHX) ^^^Z^ti^tx^^^, C 

HD4^vlSjt^*#$itmi^K ^C7)M*, C. (3H 
B) : Ce (3HHx) = 5 0-9 8 : 5 0-2^Tfi^£^n 

>ha-}V^:h^tf)^X^^. FA-4 4 0*. OL- 
3 3 8^<D^U^y-^\t^-}i HP^v't^^'UJl/Co 

/^-Am. i-^^m. ^m. mm. mm. ^mo^p 

[0 0 2 5] ^Tz. 7XD^:^XScoa^t/^5-^D 

tlZ^y). C3 (3HP) -^M^^M 0-6 0^;l/%OP 
(3HB-CO-3HP) m^^tl^f)^. C(Dm'^h± 

Z.t'^^X^^o C4 : Cs =4 0-9 8 : 6 

0-2^T*I^^n>hD-;l/f ^ 

0^)V%^±.<D3Hya.-yh^^t^P (3HB-C 
0-3HV) ^m^^tf)^X^^. 

[0 0 2 6] ^rz. mmutLx4-}:i]^u^>^mm'p 

r-^9^ny^ hy^m^^t. P (3HB-CO-4 

HB) ^^^t^^itti^x^^c ::(Dmt7)Vljuy^ 30 

P (3IIB-CO-3IIIIX-CO-4IIB) ^^/^-T 

[0 0 2 7] ^tz. tfrE0ci:^JcM^»6«±cr)ffl»:c^) 

AKD^WM) (DU^mmm^^^^^t.\z^r^. (C4 
+ C6 ) ax^/hchCs ax^y hJt^gSfrHST^s 

S^^^O^S-g-frP (3HB-C0- 3HV-CO- 
3HHx) ^^m-^^t.fi^X^^L. X. ^^mo)'^^ 

t>y)\zy'u\dt>m (Cs (Dimm) ^^^^t (C4 

+ C6 ) ax-zhchCa ax^y bJt^gfilClH^T^S 

3/j£^>^(;D^S'&#:P (3HB-CO-3HP-CO- 
3HHx) ^^^t^^tfi^X^^o 50 



#H¥5 -9 3 0 4 9 

[0 0 2 8] mU(ry3\&^^(D^m'^^(D^'^t.nm 
\z. 7:Lu^±7.m(DWimi^mmmhhxmmm&. 

tznji^mm\z1\]\7i_x. 5 - ^ n D^:^Kfe L < 

:fu\i^ym. mmw.^&.\'^(r)^w,mmmm. ^fz\t 
nti^2n^m\^^Tzm^mmm^^fi^^t\z^^. 3- 

bHn4^v:/^l/-b (3HB) rLX-; h*5cfcr;3-t: 
Fn+vA^ityx-h (3HHx) n^-yVt.. 

\zti!m^ri^n<Dmm<Dmm\zMjt:^'r^ 3-\i]^u^ 

vT^nHrtt^-h (3HP) nx^yh, 3-t:Hn:^v 
AUk-h (3HV) iix^yh. ^rcJ3:4-bFn:^>/ 
(4HB) :L-yhm^irnf)'^2^<D:i^-y 

[0 0 2 9] ;ic?>J:^fc*^0^tc43ViTt5, Txn^:^- 
Xl|comi«fC^iR^«^fiJfflL'TC3 -Cs ZL-yhi)^^ 

tE<Dt:L^. C4 -Ce ax^y 

(Int, J. BioL Macromol. , 1 9 8 9, Xi, 4 

9) c m^. yx.-^-^u^mWc2--i oa^1d)V^^> 
suTi^^/^t, ::n\z^n\t^v xx^Mtc, . 

Ce . Ce XX^y h(7)*S##:T$)oT. 7XD^:?-X 

Sco^^*coj;^;^cE:S*e^j(CC4 . C. 2^^*ii7i^U 

(c. +C6 ) mtcs m^mizmmx^mm 
^^vx\^^m\ 

[0 0 3 0] ^fz. mm^^mmi^^^c, xx^h^^tf^s 

nfcO, :7^Dtr:t>K?5^6 1 0 0%COC5 xx-;h>&^f^ 
±^L. f)^-:>t-UxX'r)Vttm'^Z.ti^^B. Z.(DmW 

\trxa^±xmo)mf^^-mimmz^^m^^3\z 

mt)n^o ip^. rxu^^xmcom^mfi^mmmKm 

(DI^-mitlZ^-DX. C^ . Ce XX^y h(0 2^5^^'& 

;Suxx5";i/(ct5MaiJi4;5?^S8e)^n)&viOT^-5o ^ 

Tz. nFxtiU'i^A • ;i/7'^A^fflv^T*UxXT-;i/^ 

xmrn-^n^Tz^. mmm&^mmizm^^tx^^c 

^^X. t^UXX'rJVO^&m&mmiZ/b^K. M} 
0. 5g dry cell/U y hJ]/<Dmi¥^'^^(D\Z I 0 3?^ 

hmLx^^^fs:Emmmzxn^^ti^mm^nx\^^ 
z.n\zMv. 7xu^i-7.m<Dm^mt»^^f3:^ 

t^X^'^Vt^U XXv-)V^^t^(DX\ 2 Og dry cell 



—461— 



(8) 



5-93049 



13 

[0 0 3 1] *5g?g£^)«^tf^fflV^T^UXXx;V^§g 

[0 0 3 2] i^B\tmi^(Dmm^Bmtt^h(Dx^ 

tLxmmmizm^r. mit^mr^hox^nm^ 
\zm^x^^. im^xn^nrcm^^i^»mmhx2 
!^mz^^>xmrc{z^mm^m^x:ii^uxxv-)v^mm 

2mB\z^^^x\t^?i^n^i^mm\tt-^)xx^)i 

^^x^mmtu. 2mBx^^^n^i^mm^M:^Lx 
^y). mm(DXo\zmmm^m^m^t^z.tiz^r)^ 

x^^. z.(Dt^. ^mmhmm^n^^^. ^^oi^oc 
/Nkm7&.±^m^i^<. ^mm^mxu<x%t^^) 



14 



m^^i^o-^^mzmm^n. t-ux7.f-jv(D^mz^ 
So ^rt. ^<D2m^omm^i^tbx\t. a^pHe 

iaS2 5-3 5t:. Sm»0. 5-'2vvm. « 

[0 0 3 3] ^m^^^^nrc^m^i^a^mm-^^omu 

'Bm\zJ:Dffr3:z):it^^X^^. m^lt. S«^T 

jftffiWb. M^b^m. ^T^miz^r^mi^mM^. mm 
m\z^^ /-)v^m^x^m^i^^Vi:m\^ur^ z. tf}^ 

m2 tv-(ym^^mm 



10 



20 



30 



X^^o 

[0 0 34] 

immm] kt. ^?im^M:i^m\zmmm\z^\)isimt 
^f}^. :^mM\my(Dmmm\zi^^m^'^n^^(Dx\t 

7xn^::J-X-^VlfXFA-4 4 0^ dftXSf^^m 

3 4 3 2-^) ^£iT\Z^.^mm^m^'^X3 0V. 4sm 

mmmmmLTzc mt>. 'A<Dmmmm^^ts:^^MZ7ii 
^mkx^mivyhjvth (pH7. 0) . mm^mm 

P^X^X 5 g 

^-fhy 5g 

-f-XhX+X 2g 

KH2 PO4 0. 5g 

Kz HPO4 1. 5g 

]V[gS04 ■ 7H2 O 0. 1 g 

[0 0 3 5] ««^m mmyax^M'b^mhxm 
i^^m^Rv. ^i^iz^k^z^-rmm^izm^^^mm^i 
X. sov. 2 mmmmi^mvr^io m^. ;kmmu 

m^^t^^ho)\Z7i:^M^X^mi^Jyh)VtV (pH 

7. 0) . mm^mmiyTco 



KH2 PO4 

K2 HPO4 

MgS04 
Twe e n 



7H2 o 
8 5 



2 5. 
1. 
1. 
0. 
0. 



4g 
5g 
5g 
2 5 g 
5g 



mB^mLx^i^mi^mrc. c<D^dizhx%^nrc 

oimm^xt^ux7.'r)V^Vimmmhrc. n^ntz:^ 
uxxx;i/S«EKKttTTi 0 ot:> 

}i^'J-1^x^u^h!fyy\z^y)^&^Vrhrz, ^0 

^^^m2\Z7^Lrz. 
[0 0 3 6] 









m) JiB 


I (g/'J 


7 




1.5 


2. 8 


a 5 


17. 2 


2 5. 2 




0 


0 


0 


0 


0 


c. 


73 


77 


81 


84 


85 


Ce 


0 


0 


0 


0 


0 


C. 


27 


23 


19 


16 


15 


C, 


0 


0 


0 


0 


0 


C, 


0 


0 


0 


0 


0 
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15 

[0 0 3 7] irv^>m^m-(D]kmmt\.tz.^^. 3 

HB (C4 ) : 3HHx (Ce ) =8 5 : 1 5C02fK^> 

[0 0 3 8] mmm2 

^V^yW&m^l. 5, 2. 8, 8. 5. 17. 2g 

[0 0 3 9] *ffi^J3 

RmmhhX:^^)-^t^)V^2. 8, 8. 5. 17. 
2. 2 5. 4g/U:y h;l/i:LT*jSW2^|W[i;^]^:& 

ff^i^Co ^(751^:^. C4 . Ce n.-yh<J^2h%^^<D^ 

3HB: 3HHx = 90'-'92: 10 — 8 
(Cd ) (Ce ) 

[0 0 4 0] mm^. 
^mm'^tnmo^m^nu^tz. ^^)^^, 3h 

B : 3HHX-5 1 : A ^<D2)&^^<D^m.^m^%^ 

[0 0 4 1] mmmb 

mm<Dmm^nf3:^ft. ^(^jem. she : 3hp=4 
5 : 5 5<D2^j^^<D^m'^mm^nrco 
[0 0 4 2] mm¥\6 

mm^nrSi-Dftc ^(DfS^. 3HB:3HV=2:98 
t^^oUt^^P (3HV) :I^^3pUT-(Cj£Vi#"jT 

[0 0 4 3] mmmi 

^igMtbT4-h:FD^vis^^fflv^^j^W5. mm 
tmm(Dmm^nr^'Drz. ^(d^W:. shb : 4h 

B = 7 5 : 2 b<D2^6^W^(D^m'^mm^nrz.. 

[0 0 4 4] mmms 

mmmtLxxmmmx^^u-ym^^^^^&.mt. 
mmMstmm(Dmik^nU'Drc.^(D^^. sub: 

3HHx = 8 5 : 1 5 (0 2 ^^moPkWL'^mm^n 

[0 0 4 5] mmm9 



(9) #H¥5-9 3 0 4 9 

16 

mmmtLx:tu^ymsg. ^^m2 g^m^^^&sf^ 

B(C4 ) : 3HV(C5 ) : SHHxCCe ) =44:4 

[0 0 4 6] mMM 1 0 
^mmtLX:^^)-^:t^)V4. Ig, ^^Kl. 7g 

co^m. 3HB(C4 ) : 3HV(C5 ) : SHHxCCe ) 
= 8 0. 2:11. 2:8. 6 iO^^fj:^ 3^:&SC0*a 

10 ^mm^ntc. 
[0 0 4 7] mmmi i 

mmmtVX:tU-:/:t-()V3. lg> 4-bHn:^>/ 

mmo. 6 9&m^^^&.mt. mmmstnm(Dmm 

SffJ^ofcc -^(7)<gft. 3HB : 4HB : 3HHx = 8 
4. 4:7. 7:7. dfj^i^U^SfimJhOpim'^^f)^ 

[0 0 4 8] mmmi2 

mmmtLX:t'J-'^^'i)VO. 3 1g. ^^^0. 1 
7g. 4-t:Hn+>^SSiS0. Q 9 B^^\^^^Sk9[^Jit. 

20 mmms}:Mm<n>mm^ms.^f-. "tcb^^. 3hb: 

4HB : 3HV : 3 HHx = 7 9. 7:8. 1:5. 

4:6. ^is^ht^^A^%^oy^m.^mm^nf:L. 

[0 0 4 9] 

(1) m)L\.'^^^nmmms\z^-:^xmm^nx\^ 

^^tiflX"^. Ce n.X>y hTafe-SSHHxliSHVi 

r^^^^vym^im^^^^cox'^mm^MK. mm^ 

40 X)mn^<'D<r)^^z.tifiX^^. ^^'^^(D^ 
i)^^UTSM?5:3HHx (Ce =L--jV) \t. S«?5:M 

fAx^^^mmm'f^^^'^^'f^z.tifix^^ox. mm 
m\zh^n\zmmh<Dxh^o 
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(10) #H¥5-9 3 0 4 9 



mmmmn^] 0035 

[0 0 3 5] mmnT^. mm:fax^m^b6^mLr 

T, 3 ox:. 2mmmmmmi^rc. m^. -Ammm 
m>Bu^%<D\z7i^^mxx±mi^jvh)vtL (ph 
7.0), ^m^mmvTc. 
^u-om 2 5. 4 g 

KH2 PO4 1. 5 g 

K2 HPO4 1. 5 g 

MgS04 • 7H2 0 0. 2 5 g 

Tween 8 5 0. 5 g 

ux7.y^)i^mmm^Txi 0 ox:. i4oi>>^^yu 

H^U-;9X^aThy^y^HP 5 8 9 0 I I (He 
wlett Packar dttSB) ^m^^rff^^o ^ 

}dy^J—tiyADB-5 (jj^AftSQ. 25mm. 
glSjyo. 2 barn. tiyM,&3 0m) X$>^o 

me ox:, z^. ^ummsx:x^. mii^u&2 4o 

x:. sj^cD^f^xfr-Dtz. milts -}i]^u^iyjimm 

No. 1 : 3 - h H P^vT^P H ^t-- h 
No. 2 : S-bHP^^v^/^k-h 
No. 3 : S-bl^P^v-AUk-h 



No. 4 : 3-hF^^v^^^t^yx-^ 

No. 5 : 3-bHP^->:t^j^yx-h 

No. 6 : 3-l:]^U^iyy^ti/X-h 

m2^. No. 1113 -t: HD^v>^5^V-htc:^tf'S> 

H-^^, No. 2(A 3 -h HP^->A^ij-/X-h[r 

m(omzm^^^. s-hYu^^^-if^^u-hiz^^^ 

HB (3-b Fn4^v:/^Ix-h) ^3HHx (3-t: 

1 « C-NMR (7 5MHZ) OM^^^Xh^tl^ ZL 
COfem^^ 6 ^ U XXx;V:^^' 3HBji3HHxcQ2 

[01] mi\t. 3-\:\^ti^i^mmm(D:^^)vxx 

[02] m2\t. mmmixn^nit^^jx:^v'A^ 

v^yyizx^^mm^^^Ltzmxh^o 

[03] m3\t. ^mmix'^^ntzmxTs'rjvd^ 

^ 3 C-NMR (7 5MHz) (Omx^^^mLltmX 

i^mmiE3\ 
mwrnmrn^-i mm 

mmmmn^'i ^0 
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(11) 
[01] 



#H¥5 -9 3 0 4 9 



ir 



ir 



6.39Q 
K..3 



[02] 



"3t .638 



4 ,326 



8.5^0 N«.i 
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(12) 



#M¥5 -9 3 0 4 9 



[H3] 





-OK 

I 



X 
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o 
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